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Introduction
In this chapter, we aim to summarise the developments in international 
goal setting for, and measurement of climate change. Two definitions 
are needed from the glossary of the Intergovernmental Panel on Climate 
Change (IPCC 2014):
Adaptation:  The process of adjustment to actual or expected climate and its 
effects. In human systems, adaptation seeks to moderate harm or 
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exploit beneficial opportunities. In natural systems, human inter-
vention may facilitate adjustment to expected climate and its effects.
Mitigation:  A human intervention to reduce the sources or enhance the sinks 
of greenhouse gases.
Note that this definition of adaptation distinguishes between human and natu-
ral systems, which is not common practice in sustainability debates. The defini-
tion of mitigation is also different from that used in most other fields.
What is the historical process by which goal setting  
in this sector has developed?
Three examples of past processes are provided here: the international policy 
process, the international scientific process, and examples of non-international 
processes (for a more detailed discussion please see Maslin 2014).
The main international policy process on climate change is the UNFCCC 
Conference of the Parties (COP). It started by seeking an international legally 
binding treaty on goals for climate change mitigation, which led to the Kyoto 
Protocol, the only international legally binding treaty on the topic. The Kyoto 
Protocol includes the important principle of ‘common but differentiated 
responsibilities’, referring to ‘Annex 1 countries’ — namely the richer, more 
developed countries with historically the most emissions — as having more 
responsibility for climate change mitigation than other countries. The specific 
goal of the Kyoto Protocol was that the Annex 1 countries committed to reduc-
ing their overall emissions of such gases by at least five per cent below 1990 lev-
els in the commitment period 2008 to 2012. Today, the UNFCCC COP process 
also covers aspects of climate change adaptation. The general consensus is that 
country governments have no real incentive to reduce their greenhouse gas 
emissions or even to help others to substantively adapt, so there will need to be 
major progress soon if a worthwhile agreement is to be achieved.
The main international scientific process is the Intergovernmental Panel 
on Climate Change (IPCC) that provides a statement on the synthesis and 
assessment of the current state of climate change science. Each IPCC report 
undergoes a government review process and the Summary for Policymakers is 
debated and agreed by the member governments, currently numbering 195; 
thus, the report represents a political consensus of the current state of scientific 
knowledge. In the IPCC report from 2013–2014, the Fifth Assessment Report 
(AR5), new future greenhouse gas emissions scenarios called Representative 
Concentration Pathways (RCPs) are used. Relative to earlier scenarios, they 
consider a much wider variable input to the social-economic models including 
population, land use, energy intensity, energy use, and regionally differentiated 
development. These RCPs have been constructed to illustrate the consequences 
of different regional and global political policies up until 2100.
Climate and climate change 13
Other processes have developed their own goals outside of the UNFCCC and 
IPCC processes, such as:
• In 2008, the United Nations Environment Programme (UNEP) started a 
Climate Neutral Network with countries such as Costa Rica, cities such as 
Arendal in Norway, and corporations such as Senoko Energy Pte Ltd (a 
Singaporean power company), aiming for clear carbon-related targets. The 
Network closed in 2011.
• The World Business Council for Sustainable Development adopted the goal 
of limiting global temperature rise to 2°C above pre-industrial levels under 
their Action2020 plan, launched in 2013. Many member companies are 
now collaborating and developing sustainable investment mechanisms.
• The UK government passed the 2008 Climate Change Act, which estab-
lished the world’s first legally binding climate change target. The UK aims 
to reduce its greenhouse gas emissions by at least 80 per cent (from the 1990 
baseline) by 2050.
• Binding EU legislation (The 2020 climate and energy package), known as 
the 20-20-20 targets, set three key objectives for 2020:
• A 20 per cent reduction in EU greenhouse gas emissions from 1990 levels;
• Raising the share of EU energy consumption produced from renewable 
resources to 20 per cent;
• A 20 per cent improvement in the EU’s energy efficiency.
• Mexico became the world’s second country to pass legally binding targets, 
including a 30 per cent reduction in the growth of greenhouse gas emis-
sions by 2020 and 50 per cent by 2050.
• The Carbon Disclosure Project (CDP) monitors emissions from companies 
and 120 cities.
• Since 2008 the Harvard University Sustainability Plan, which is developed 
by a task force of students, academics, and staff, has set goals for emissions 
and energy as well as promoting the use of research to increase efficiency 
on campus.
• Pension funds and shareholder action has led to divestment campaigns against 
fossil fuel companies. As one example, the Universities Superannuation 
Scheme (USS) pension scheme in the U.K. has a campaign regarding ethical 
investment http://listentouss.org while a report by Cleveland and Reibstein 
(2015) describes opportunities for universities to divest from fossil fuels.
• The Sustainable Energy for All (SE4A) initiative has three objectives to be 
achieved by 2030, one of which is achieving universal access to modern 
energy services. The International Energy Agency estimates that this will 
partly be achieved by small-scale, decentralised, renewable energy technol-
ogy that will contribute to climate change mitigation.
At times, the wider green agenda (including biodiversity conservation, pol-
lution prevention, and tackling environmental contamination) has been seen 
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as synonymous with the climate change mitigation agenda. In reality, climate 
change mitigation efforts can cause or exacerbate environmental problems, 
with literature showing how carbon capture and storage/sequestration (CCS), 
carbon offsets, large-scale geoengineering, and the United Nations Collabora-
tive Programme on Reducing Emissions from Deforestation and Forest Deg-
radation (UN-REDD) programme are neither particularly environmentally 
friendly nor effective for tackling climate change (Beymer-Farris & Bassett 
2012; Dodds et al. 2012). Instead, climate change mitigation should be viewed 
as necessary, but not sufficient for an overall green agenda, and wider contexts 
should always be considered.
What progress has been achieved in this sector through  
the Millennium Development Goals and other processes?
Historically, the climate change agenda focused on mitigation. When adaptation 
was first discussed, many adamantly opposed a shift in focus because they felt that 
it was giving up the fight to stop climate change and adopting a fatalistic view; 
implying that we must deal with climate change because we cannot stop it. Now, 
both mitigation and adaptation are accepted as necessary. In fact, when the IPCC 
and UNFCCC COP processes were starting, many advocated for joining mitiga-
tion and adaptation. Instead, the two processes were explicitly separated, which 
continued despite literature showing their complementarity (Dang, Michaelowa & 
Tuan 2003; Kane & Shogren 2000). Finally, some movement is now being made at 
the IPCC and UNFCCC COP levels to show how mitigation and adaptation can, 
and should, support each other and are not separate activities.
Some programmes with various degrees of success (many are voluntary with 
no real enforcement mechanism and often without adequate monitoring mech-
anisms) are:
• The UNFCCC COP process led to the Kyoto Protocol, with its legally bind-
ing mitigation target, which was not fully reached.
• The IPCC continues to publish a periodic synthesis and assessment of the 
political consensus of the current state of scientific knowledge on climate 
change science, while delving into more specific topics through special 
reports on, for example, renewable energy sources and extreme events. The 
IPCC has also made progress on capacity for metrics and measurements, 
but there are nonetheless problems with establishing emissions baselines 
due to uptake of greenhouse gases by the oceans and the biosphere.
• The UK, EU, and Mexico climate change targets are currently legally 
 binding, but they could nonetheless be rescinded later.
• The UN-REDD and related processes have encountered problems as seques-
tration due to reforestation and other activities is not well-documented or 
easily documentable.
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• Under the UNFCCC, the United Nations-designated Least Developed 
Countries (LDCs) are mandated to produce national adaptation pro-
grammes of action (NAPAs) to summarise and build on existing strategies 
and knowledge. Also under the UNFCCC, developing countries can report 
nationally appropriate mitigation actions (NAMAs).
• The Clean Development Mechanism (CDM) under the Kyoto Protocol per-
mits developed countries to gain carbon credits for implementing emission-
reduction projects in developing countries. The CDM is considered to have 
failed because it operates only at the international level, whereas multilevel 
governance and multiple mechanisms are needed and must be connected. 
Otherwise, abuse of CDM approaches, deliberate or inadvertent, can occur, 
as shown in Latin America (Lokey 2009).
• Regional Climate Innovation Centres have been set up in several develop-
ing countries, including Kenya and the Caribbean, with the aim of increas-
ing research and development, testing, and diffusion of climate-relevant 
innovation, for both mitigation and adaptation.
What is the current debate about future goal setting?
There are three principal approaches to mitigation:
• The current political consensus is to limit the average global mean tempera-
ture rise to 2°C. Although this is not enshrined in any international agree-
ment, it is repeatedly referenced by the UNFCCC, the EU, and the Small 
Island Developing States (SIDS). The global mean temperature record has 
been instrumental in focusing attention on climate change, and is a simple 
and clear metric for politicians to use for assessing progress and failure. It 
does not capture the full range of climate change impacts or the problem 
of potentially irreversible changes. The carbon budget to keep temperature 
rises below 2°C is likely to be spent by 2040.
• Another approach is to be under a specific average global level of parts 
per million (ppm) of CO2 (equivalent) in the atmosphere. Note that a 
specific temperature rise does not give a unique ppm solution (and vice 
versa), which creates a political problem, because an outcome is not 
clear for a given target. Examples of ppm levels suggested are 350 ppm 
(Hansen et al. 2008) and 300 ppm (Target 300 Campaign 2015). At the 
global scale, the atmospheric concentration of CO2 has increased from a 
preindustrial value of approximately 280 ppm to above 400 ppm (Tans & 
Keeling 2013).
• A third example of an approach is to seek alternatives to globally aver-
aged quantitative targets. One example is two tonnes per person per year 
of carbon, as advocated by the Global Commons Institute since 1989, 
which could also suggest personal goals for CO2 or CO2 equivalents. If the 
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 individual limit is then slowly reduced, this yields a form of the Contraction 
and Convergence approach.
A significant impediment to future goal setting is that the UNFCCC COP and 
IPCC processes are consensual rather than democratic, leading to significant 
trouble in getting all parties on board all the time. That has meant that the tra-
jectory of emission reduction is seen as proceeding far too slowly, with many 
emissions left out of control regimes, such as international shipping and avia-
tion. The EU wanted to include aviation in the already existing EU Emissions 
Trading System, but an uproar followed and the plan was not fulfilled. Simi-
larly, Australia passed a carbon tax in 2012, which was later rescinded following 
a change in government two years later.
For adaptation, the main targets relate to reducing any losses and damage 
from climate change impact, which has long been part of disaster risk reduc-
tion and development targets, such as the Hyogo Framework for Action and the 
MDGs/SDGs (Kelman & Gaillard 2010). For mitigation and adaptation goals, 
many debates have long examined how to better integrate climate change with 
other development-related endeavours, as well as the long-standing efforts to 
stop the separation between mitigation and adaptation mentioned above. Fur-
thermore, attribution of climate hazards to climate change is problematic, while 
‘adaptive capacity’ can indicate the ability to deal with any development-related 
phenomena, whether linked to climate change or not.
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